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TECHNOLOOY ADVANCE

DAGUERREOTYPE PLATE

NARROW SLIT USED IN FRONT OF PRISM
FIRST USE OF QUARTZ INSTEAD OF GLASS

ROWLAND INVENTED CONCAVE DIFFRACTION GRATING

SCHUMANN CONSTRUCTED PI:ST VACUUM SPECTROGRAPH (FLUORIDE \

OPTICS, SCHUMANN PLATE)

USE OF ROWLANDS CONCAVE GRATING

CONSTRUCTED SPECIAL SPECTROGRAPHS FOR BALOON USE

DOUBLE-DISPERSING AND C1BR FILTER TO SUPPRESS STRAY LIGHT

CONSTRUCTED SPECIAL SPECTROGRAPH FOR ROCKET USE

40 CM RADIUS 800 LINE DIFPRACTION GRATING IN V-2 NOSECONE
40 CM RADIUS 800 LINE DIFFRACTION GRATING IN V-2 TAIL

RAPID EXPOSURE PHOTOGRAPHIC PHOTOMETRY

GRAZING INCIDENGE GRATING GUIDED WITH POINTING CONTROL

USE OF BIAXIAL POINTING
ELIMINATION OF TEMPERATURE DEPENDENT DEFOCUSING PROBLEM

ECHELLE GRATING SPECTROGRAPH

GRAZING INCIDENT SPECTROGRAPH
PREDISPERSER ELIMINATES ¥
o STRAY LIGHT, MION UV SPEED DUE

$0,000 LINE GRATING IN THE 13TH ORDER
FIRST SOLAR MEASUREMENT SATELLITE SR-1

ORBITING SOLAR OBSERVATORY 1 PROVIDING 2000 HOURS OF DATA

ORBITING SOLAR OBSERVATORY 2 IMPROVED COMMAND AND DATA
CAPABILITY

ORBITING SOLAR OBSERVATORY 3 PREMATURE SRD STAGE IGNITION
STAR TRACKING ROCKET ATTITUDE POSITIONING (STRAP)

INCREASED POINTING ACCURACY § ARC SECONDS

MANNED EARTH ORBIT OPERATIONS

l

cSét 056l orél
Yy v ly L

Sl

96l
WYy v vwyy

SCIENTIFIC GAIN

DISCOVER UV SOLAR SPECTRUM (1801)

FIRST PRACTICAL SPECTROSCOPE
OBSERVED LINES DOWN TO 1830A (1862)

SUPERIOR SPECTRUM OF SUN (1882)
OZONE ABSORPTION OF UV (1809)

DISCOVERED SPECTRUM BELOW S00A (1904)
ATMOSPHERE ABSORPTION OF UV PROVED (191))

(INSUFFICIENT ALTITUDE)

UNSUCCESSFUL BALLOON BORNE SOLAR SPECTROSCOPY (INSUFFICIENT
ALTITUDE) (1934)

UNSUCCESSFUL EXPEDITION OF MT. WHITNEY FOR SOLAR SPECTROSCOPY g
m

OBSERVED SPECTRUM DOWN TO 20494 (1941) i

UNSUCCESSFUL ATTEMPT TO GAIN RIDE FOR SOLAR SPECTROGRAPK (1943) E

UNSUCCESSPUL ROCKET-BORNE SOLAR SPECTROGRAPH (NO RECOVERY) (1944)
FIRST ROCKET BORNE SPECTROGRAPH EXTENDS SPECTRUM TO 2300A (1944)

OZONE OF UPPER ATMOSPHERE MEASURED (1949)
SPECTRUM QUALITY IMPROVED DOWN TO 2000A (1947 - 1952)

LYMAN ALPHA LINE OF HYDROGEN PHOTOGRAPHED (1952)

FIRST SPECTRUM NEAR LYMAN ALPHA (FOCUS PROBLEM) (1954)
LYMAN ALPHA PHOTOGRAPHED ALONG WITH 50 NEW LINES (1958)

PARTIALLY SUCCESSPUL HIGH RESOLUTION SPECTRA TO 0.1A AT 2600A
(ROCKET FAILURE) (1987)

FiRST SOLAR SPECTRA BELOW 977A (STRAY LIGHT) (1958)

REAL SPECTRUM UNCONTAMINATED BY STRAY LIGHT (LIGHT LEAK) (1959)

HIGH RESOLUTION SPECTRA TO 0.9A (1939)

LYMAN ALPHA VARIATION RECORDED (DETECTOR DIFFICULTIES) (1960)

SOLAR SPECTRUM VARIATIONS OBSERVED (1962)

UNSUCCESSFUL JRD STAGE |GNITED DURING CHECKOUT

UV SPECTROMELIOGRAPH AND 300 TO 1400A SCANNING

UV SPECTROMETER (1943)

UNSUCCESSFUL PAILED TO ORBIT (1965)

UV SPECTRUM OF THREE STARS VEGA, LAMDA SCORPIA & ZETA OPHIUCHUS

(1966)

ANOLSIH

——

ATM UY CHROMOSPHERIC SPECTROGRAPH, SPECTROMELIOGRAPH, X-RAY
SPECTROGRAPH AND SCANNING UV SPECTROGRAPH DURING
MAXIMUM SOLAR ACTIVITY

GIONVIXI I AISSIUSINOD

e LT T ' 1Svd

ORBITING ASTRONOMICAL SUPPORT PACILITY/L.ONG DURATION
OBSERVATIONS
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FAMILY OF TECHNOLOGY CURVES FOR A HYPOTHETICAL EXAMPLE
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FINE ALIGNMENT
CONTROL (ELEVATION)
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CONTROL (L!NEAR)

T
L
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MOTOR + 4° TO + 1 ARC SEC

BRUSHLESS AZMUTH TORQUE
MOTOR + 4° TO + 1 ARC SEC

TRACK
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SIMULATED ZERO-G TESTING METHODS

e WATER FLOATATION

e MERCURY FLOATATION
o SUBMERSION

‘ ZERO-G AIRCRAFT TEST

o PNEUMATIC FLOATATION
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